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LASER-INDUCED
GRAPHENE (LIG)

TESTING RESULTS

Laser Induced Graphene (LIG) is made by burning a polyimide film (Kapton) with a laser. The

resistance values converge to about 960 Ω, or 49.9 Ω/cm. The intensity values range from 7%,

resulting LIG functions as a resistor with no band gap. However, the porous carbon foam has

the lowest satisfactory setting, and 23% the highest satisfactory setting.

Figure 2 shows the convergence of resistance values for identical samples varying only by the
intensity of the laser that induced the graphene. After the peak at 9% intensity, the base

defective features that function as gas-solid interaction sites. Substances that bind to these sites

CONSISTENCY ANALYSIS
Without a controlled testing environment, the resistance of samples could vary greatly despite
being made with the exact same materials, specifications, and dimensions. All available
controlled variables were consistent, but environmental conditions varied between 65-75
degrees Fahrenheit and with unknown atmospheric composition.
The samples had a range of 491 Ω and a standard deviation of 131 Ω. The average of the

can increase or decrease the resistance of the LIG, which makes it a viable candidate for gas

measured values was 1.285 kΩ. While these poor statistics weaken the data collected for

sensors. Figure 1 shows the synthesis process for LIG using a Glowforge Pro, Kapton film, and

intensity testing, they do not invalidate the trend shown: that resistance decreases with

a Fluke 179 Multimeter.

increasing intensity after 9%.
In the future, those wishing to characterize LIG by resistance per length should do so in a
vacuum chamber with temperature control. Though there will be slight variation due to the
different, random formations of the porous foam, the approximate resistance of copied samples
should be more consistent given that two more variables are controlled. Additionally, these
environmental factors must be taken into account when an LIG sensor is integrated into an
instrumentation package.

INTEGRATED SAMPLE
Figure 4 shows the LIG sensor that was integrated into the Sagebrush instrumentation package.

Figure 1: process diagram for LIG synthesis

Figure 2: convergence of LIG resistance
with increased intensity

This sensor was made with laser intensity 10%, 170 lines per inch, and is 2.98 by 0.98 inches.
Additionally, silver colloidal paste was applied to the ends of the sample to create probe points
for detecting resistance. The initial resistance of the sample 2.189 kΩ. The sample is taped to a
glass slide for handling.

DETECTING COMPOUNDS
WITH LIG

Figure 3 shows the distribution of resistance measurements for multiple samples made with
identical specifications. The samples were made at 15% power (4.95 W), 195 lines per inch, and
dimensions of 2.529 in by 0.716 in. Analysis of the distribution is in the next section.

The purpose of developing an LIG sensor is to produce one capable of detecting volatile organic
compounds (VOCs) produced by sagebrush plants. The plant produces certain VOCs in
response to environmental stressors such as water abundance, atmospheric conditions, and

Figure 4: prototype LIG sensor
Future Advancements

animals. Similarly to how the VOCs communicate biochemically with other plants, the
Sagebrush Project hopes to communicate electrically with sagebrush plants about its
environment. The VOCs interact with the LIG sensor and change its resistance, depending on if

Further developments of this project include developing a prototype that displays a greater

the VOC is an electron donor or acceptor.

change in resistance when exposed to VOCs, and finding a way to protect the sensor from
damage without hindering its ability to detect VOCs. The graphene is prone to cracks and

By running current through the sensor (which functions as a resistor), a voltage is generated and

scratches, both of which are capable of affecting the performance of the sensor.

can be monitored. The voltage data can be transmitted through a sensor tag to a central node to
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